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Beschrelbung 

Dte BflnA^ ^ ^^rt 8 ^ ^ 

scho Vdrrtchtung nach dem Oberbeptff des 

^^B^^HdurchbM^wn Btogewabe beaiehthauhg 
d*s Ertordarnia, unter Nterwandung der Hocr^anz- 
Chfrurgie Gewebecberftachen bertlhrurtgetoa und 
otekhmftfl^ zu toafluSerea Kwweritiondl^clesnfA 
deTsooananrten SprOWCoagiiation bzw. Spray- 
Kbamrtatkn bet hohen Ho^equanrtpannunoen kit 
Serein Ki^ 

KonvenSonetlen Techr* tst cte Unregetrt*B^ dee 
Ucht>ogeriberefcha und cfie Gefehr, die Qanrebeober- 
fldche2uKarbonkaerm 

Bne Vefbessorung wide dadurch erzWt daB 
durch Etnbtesen eines Edelgaaee 2. a von Argon ein 
lonialerungapted gjacbarfen wurde, der » ^bea^ 
rung der GWchrnftOfl^t bei der Koagutaton von 
Owdbeobedtechen beSrug. Ein derar*ges Verfarrw 
tstz.RlnderEP0 333 177 A1 beachrieben. Nachtei 
diesea Varfahrena 1st die Vemendung da* recht teuren 
und In KBnlkan hftullg nfcht vertop^eren Edetgaaee. 

Das ZW der voifogenden Erflndung beatent dartn, 
em Vertahren und eine VorrteWung der eingange 
genannten Oattung zu echaffea rnittete denen ^n Jot- 
siefungspiad Im Bereteh der aWven EleWrodeirilejnla^ 
cheren MftBnahmen M AterlO^^ 

ZurLAeungoleear AufgabeeWdta Merionaieoer 
PatentorisprOcbel und7vorg©8ehea 

Der ErfWung Segt der Oundgedanke 
daB ein tonteieruwlad ^^J*^*^^ 
Edelgasen rnogfch tst. Ate vortaflhaft hat slch htabei 
die Erzeugung einee Aeroeola aus elner nlederprozentl- 
oen JtohsaWoeung hefauagefitata. Die fotfctwjion 
von Hochfrequ enz an der akfivan H*^^ 
trcH^rur^chen N^richtung mtt elrw r^Uwng wt 
, zwarb*kimnt.doohv^diesebfer^ 
um ein AnWeben dar Etektroden am Hogewebezuver- 



Dle ErfMung wbd tm Mgenden betspleteweiae 
anhand der Zelchnung beechriebon; in cieaerzeigt 
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etnen schernafochen Schnitt einer rein bel- 
Gpleteweteen AusfOhrungsform elner erftv 
aunosgornaBen eleWrochlrurglGchen 
VbrricMung mr Erzeugung efoee Aaroaot- 
strahte urn eine hoc**equen2-chlfurgische 
ScrtneWeteMrodeherurn 
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^f^dungsgerr^wWdemg^em^ elnAeroeol 
rrfteinefngewteeen 9pCk^vonz.a3 ( 6bar«ntfe 
Bektrodehenjmg«ponbm.henirng«^ 
em ioiiaiarungaHagat mft detWerter Dtoienatonlenjr* 

Ate positive EBekte dee erflndung«gerna6en Ver- 
ier* etgeban sk* ale VWendung 
Median, z. a destifiiertam Waaaar, CO* NaCUAaung, 
eine tfefchmaBge Noagutatfon dee Btogewabea m 
elner fastumgranzten Rache, eine Qerfnga Gefehr elner 
KarboniGterung. etne KDWung dar BaWrode. keine, 
eonat ObSche Rauchbddung und keinertei QaruchaW- 
dung durch Verbrermen von Gewebe. 

Vbrtekhafta AiiefQhrungen des erflrriurwamftOen 
Veffehrare6MoWchdeAi«proche2b^ 
hafte AusttorungsteTOBn dar wftaJwiubgemaBen vbr- 
nchtung durch cfie AnaprOche 8 bis 10 geKenroeichnet 



fri oinem von dar Hand des BenuUere erfirertoaren 
hohlzyfirxtorlorr^Qen lnstrumeraer*orper i1Wto«lal 
etia hochtrequartt-cran«rgfeche SchnekMeWroda 12 
angaonaiet diagegenOberdem dlstalen offenen Ende 
rff i3daarohn^m^lr«Wmant^^ 

zurodararaatzt tetund rrat einer Zuier^ 12* wrbiinden 
1st cfie steh - von ainar teoaarung 14 umgaban - rrit a> 
eeitigam Abatandvondar iman^ 
Instrgmertertavpera 11 rtach hlritan arslracl* a^ 
so Bereteh dee proxSmaten Endas aaftfch dn frtachfre- 
quenzanachluB 15 vorgaaahen iet an den eine geag- 
nate htochfrequerusparviung, cfie von einem n^rt 
damsteBten Hochfraopenzgarwrator erzeugl wird, 
B^eobar (at Die zugehfiriga Neirtraietekfroda^W an 
a geeJgnater SWIa daa PaSaf*erWrpars arigaordnat 
Der dtetaie Bereteh dea Im Obrigen aus Metal baste- 
heixlen lnatnjr«ritenkorp« 
den Mattel 1 V nargaatallt. wafchaasich nadl hWan 
bis Qber die Isotterung 14 der Zuteftung ^arstrackt 
30 Die Zuteftung 12* mft der teolerung 14 v^rd Aroh 
geeig^ata Hattarungen 18 vorxugaweiao teadeJ imer- 
haJbdea friatrumerrtenKftrpBTa 11 gehaJtan. Diaaaaal- 
nen Haltarungan 18 alnd |awafls ubar dan Umteng urn 
die teofiarung 14 haruro mtt aoicham AbataixJ aiigaord- 
as net, dafl dazwischen in axialar Rlchtung aki ausre^ 
dn and o^aristonierter Strtrmir^adurdigang voilegt^ ^ 
Am proxirnalen Ende des InatrumarrtankOrpenj 11 
sfnd aeWlch bzw. axial zwai Zufuhrrohra 17, 18 in das 
mnare das Iretrumentankftpera 11 htr^gefuhrt An 
40 daa Rohr 17 wlrd arte teltung wigoachtoaaen. mittete 
derar baiapielawetee ate 0.8 %4ga K6d«atelotting 
zuggfuhrt wad. Daa awai eirtgetQhrte Rohr 18 M an 
einan DruchMtanachluB angatogt ao daBeanrftDmck- 
luttateTragero^b*aiita*iatf 
46 tomarnaJb daa Hohtraumea 19 dee Irwtrumenten- 
KftrperallweiaendteRohralA 18 Oftnungen 20, 21 
auf . durch wetehe cfle Kochaalzloaung bzw. *e tuft bo In 
dan Innenraum 19 rtfnaingadructt warden, daB as zv 
einwZerstaiAimgdarKochaaJzJOsi^ h.zur 
so B9dung ainaa Aaroaote 20. welches 

Dnjctaartoaua habeeondere durch dasRohr18hRlcn- 
tung dea Pfatea durch den Inctrumehtenkorper 1 1 zum 
cfietaJan Ende 13 htn atromt und dort ate kagaftdrmlg 
erweftarnteAarcaotoOr^ 
57 Wwekhaabgw.welchtrsomndieSpttzedarS^e^ 

elaktroda 12 und daa von dTeser zu toagufiereride 
^ogewebe umgjbl Durch dte hohe ^pannung der 
SUutaUlalaKlroda 12 wfcd das Aerosol fcanfciert und 
aomlt etna wniaiarle Sirecka z*iachan Schneidelek- 
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troda 12 und OMieajubn pahMnf, mi der rich dam dn 
beaandera gWchmftOtov otaffltt audi beaonders 
gtfldcaeaJertemLiehtooc^ 

Das DrucMurt-ZuMvrohr 16 tet derart weM axial in 
das Inrteradea lre*uTientenMrpere 11 hineingetorirt * 
daB mm *n*ittedOea 20 efch unrnttefcar obartwto 
und etwa* Nnier (tor quer verlaufenden Aueaitod0ea21 
das noadgJ^ZuMarchree 17 beflndet Aul deee 
Watea aauot da Ober dte AueelttadOae 21 strOmancto 
Lufl RQeetghel a* dam Bohr 17 an und zeratftubt ate « 
gfefcfcxertig mr BUung dae Aeroeote 22. 

Statt der durch da Bohre 17, 16 gebidaten Zer- 
siaUb u igavofTfchajr^ Wnrte auch ain Ua*achaJlver- 
nehter am tew. tn N uft un>an l« fr flrper 1 1 octor In einem 
Abatard von decern vorgeao^ i« 
waredetUfrBechafcafriabterub^ 
tungaacNauch mfl dam Innarandas hatrumeitferidr- 
pan llniveibaiden. 

PaiantanaprOoha 20 

1. VarfehranzurbarCtange^ 

tation von O togawaba rnMalf ainas Uchfcogene, 
dar durch da von ainem Hochfraquenzganaralor 
erzeugte Hochapannuno an einarrt hochfraquera- ss 
chtvgtschanlnetnjn^erz^ 

da0 nar Schaffung atnar ionWerten Stracka fut da 
erlekhterta Uchfcoo^ldung ain untar Vurmth 
dunged R0«^Qta*unde^T>ft9«f0^^ 90 
dater AercaolslraN in da Ra&ton. wo der 
Ucttbogan rich batten aol und efch ainaanalnar 
H«*frequanxsparnung angetegtt BeMrode (12) 
befindat, gaacWckt vibd. 

35 

2. Van^hrennachArapruohl, 
daduft^o^kaiMUtaklinat, 
dafldemAe*oeotetrart2\jrV*rbe^ 

faNde* lonen, z. a NaCt Oder KJ, baigamiacm 
warden, 40 

3. ViBrfehrannaxhAnepruch looter 2, 
dadurch c^kemxafcnnet, 

dad dar Aeroeolettari durch airta 0»9 %4ge Kdch- 
saWosuriggBbilddwftl 48 

4. Varftjrrannaohomemdervoitia^ 
cha, ^ 
dadurch getaennielchnet, 

daB das Aerosol nach dam Zaralftubarprinzip und so 
kebeeondera durch ainan arte dn Uargasar auage- 
tftdaten ZBista^uberarzeugtwhd. 

5. V^r^ennachainamdarAnaprOohalUs3 # 
dadiMChQakamzalclinati « 
daB das Aeroed durch ainan Urtraachdfrcrnabter 
erzeuotwird. 



6. Vartehren nach dr^ der vorrwgehe 
cha. 

dadurcn geeannxeicnne^ 

daB ate Tragergas flOr da Bttdung daa Aeroeda, ct 

rt fQr cOa Zentftufaung dar tm Aeroed entettenen 

nossajhatt Lull undtadar KoNondkndd undfoder 

Sfic to ldf vai wajria t wrt, wcbei bevoriugl dar N*x- 

druckdeelragefgjwefcB!dBwa£ 

7. BeKtrocffrurgjsche Vbrrichtung mtt eteer an aha 
von einem Hochfcaquaiuoanamtor arzeuote Hocn- 
treojueraepffinung a nteg ba r e n A Mi vddd r ode (12) 
und ainar Nautrda t a Wr oda xur Erzeugung alnaa 
UdtooganalmBtogja^ 
GerO>erftachenhDa0deft^ 
fuhrurgd©sVbrtarremr»che^ 

1bta6. 

dadurch yjaaatai itilrhnet, 
daB ate alne AarcadairahVCTd ur to >o rr<»nania 
(17,18,19) auhvdst, watohe ateen untar \farwen- 
dung ainaa T)f«c^rgaaaa und dnarFKteigKattoBbl- 
ddon Aaroaotebfaht tn den Bardoh urn da aWvo 
Bvktroda (12) achicH wo dar UcrAogan gebikM 
wardort aol. 

& Vl)n1cr4ungn8d«Anspnxh7, 
dadurch ualiatwidrhnal, 
daB da Aaroada»ai*Erxaug> a i uj^ 
alnan Zarataubarkina) (19) n^l atner Auatrittaduaa 
(13) aufcretet undrbdar dafi da Aa ioaohad *- 
Ero^ ajatoaju narta dnen UttmachaJhrarnebter 
umteSt, der wa ramw an Handgriff (11) oder 
auBarhaJb daa Mndgrtlte ai i ga oro na t und durch 
aina ScMaiidwarbindung rrd dam HandflrW (11) 
varbundan tel undtodar dad da aktfve Hochtn> 
o^amateMrocto (12) vcfzu^ardsa mW)g Im Zar- 
sttuber- bm UltrajcnalnaMaral (19) 
a^gaordnet tst undtodar daJ da Zaratta^aWVar- 
nebT ar-aditotartaAoTdraaig In ate und damaaban 
HenoVW(11)umargabra£miatwobaid^ 
HodatoquemaracNOaae (15) und da "WLgorgas- 
FttaaVofeamcMDaea (17. 10) ebenfaaa am 
Hardgrifl (11) voroaaahan sW. 

a \forrtortungnechAnapruch7odw 
dadurch pjaasnmaidinat, 
daB da aldve BeMroda (1 2) QeoanObar dar Aua- 
trfttadoaa (13) daa trtamjrnarttaddrpars (11) abvas 
zuOckvaraam iat undrbdar daB da attva BeK- 
troda (12) nadeK odar stabarftg aAje ge bfcte t 1st 
uncVbder daB dar dtataia Barelch daa trtatnjmer> 
tenkDrpera (1 1) aua (aoBa rrn ate rtel (117 bestaht 

10. VorricWungnadiainamdarAn^ 
dadurch gatevndchna^ 
daB de aktfvaDddrode (12) an aina rich Im »na»u- 
rriantenkOrpar (11) ttnga ai U iactonde Hochfre- 
G^enz-Zuteftung (12T) angaacHoaaan lal da von 
elner Isoiiarung 0*) umgaban Iat unoVbdar dad 
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avtechen der Zufettung (12) air atfvan BeWroda 
(12) to* d«r tadaion (14) dar Ztf ettung (12) und 
dor tartmmd daa InctruminlenMrpm (11) vor- 
zugwraiM isoieranda Abrtandahaftar (16) derart 
angoordnat dnd. daB zwtochan an etner basfrmi- 5 
ten axlalen Stela dec InslrumanlanMkpers (11) 
anQaordnatan Abrtanckhaftam (16} auarafchand 
Ptafe fOr dan axtaJan Durchgang das Aaroaotevor- 
handenfet 
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(12) EUROPEAN PATENT APPLICATION (51) Int. CI. 6 : A61B 17/39 
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v Germany; Hans-Dieter Liess, Seehelra/Munsing, Germany; Wolfgang 

Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolL A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 

drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequeney generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22', which thus surrounds the dp of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the oudet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifler. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especiaUy to perform the method according to one of the Claims 1 to 6, 
characterized by the fact thatit has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8 Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(11) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9 Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(11) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed tine (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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